Macrophage precursor cells produce perforin and perform Yac-1 lytic activity in response to stimulation with interleukin-2.
Macrophage precursor cells, derived from mouse bone marrow culture with granulocyte-macrophage colony-stimulating factor or colony-stimulating factor 1 (CSF-1) as growth factor and interleukin-2 (IL-2) as stimulating factor, were activated by IL-2 to exert strong cytolytic activity against Yac-1 cells. In response to IL-2 stimulation these bone marrow macrophage precursor cells produced perforin as lytic molecules. The purity of the precursor cells for the study was proved as homogeneous positivity for Mac-1, NK-1.1 and negativity for Lyt 1 and 2. The cells express CSF-1 receptors on their surface, are able to proliferate and differentiate into typical macrophages when stimulated with CSF-1, and are therefore members of the macrophage lineage. Perforin transcripts were identified by Northern blot analysis of IL-2-treated macrophage precursor cells, and the presence of perforin protein in the cytoplasmic granules was demonstrated by immunohistochemical staining using a monoclonal antiperforin antibody. In addition, the biological activity of the perforin contained in the macrophage precursor's granules could be documented as calcium-dependent lytic activity using Yac-1 and sheep red blood cells as targets. The results presented in this paper imply the existence of a bipotent precursor cell, which can mature into a typical macrophage if CSF-1 or phorbol 12-myristate 13-acetate is supplied as differentiation stimulating factor but develops into an NK/LAK cell when early activation with IL-2 is provided.